Effect of antiplaque compounds and mouthrinses on the activity of glucosyltransferases from Streptococcus sobrinus and insoluble glucan production.
The development of therapeutic agents inhibiting the activity of glucosyltransferases (GTF) and their production of glucans is a potential strategy to reduce dental decay. The aim of this study was first to characterize a GTF preparation from Streptococcus sobrinus ATCC 33478 and then to evaluate the effects of select compounds and mouthrinses on insoluble glucan (ISG) formation by combined GTFs. The purity of the crude GTF mixture was assessed by electrophoresis. The effects of pH, temperature, sucrose, and dextran T10 concentrations on GTF activity were analyzed and the chemical structure of the products was investigated. Finally, the inhibition of GTF by commercial mouthrinses used in oral hygiene and their active components (chlorhexidine, polyphenolic compounds, fluoride derivatives, polyols, cetylpyridinium chloride, and povidone iodine) was analyzed through the reductions in the overall reaction rate and the quantity of ISG synthesized. The S. sobrinus ATCC 33478 crude GTF preparation obtained contains a mixture of four different GTFs known for this species. For optimal adherent ISG formation, the reaction parameters were 37 degrees C, pH 6.5, sucrose 50 g/l, and dextran T10 2 g/l. Under these conditions, the most effective agents were chlorhexidine, cetylpyridinium chloride, and tannic acid. Eludril, Elmex, and Betadine were the most effective inhibitors of all the mouthrinses tested. As the formulation of commercial products considerably influences the efficiency of active components, the fast representative ISG inhibition test developed in this study should be of great interest.